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HOACHUTEJBHAA 3AIINCKA

[IporpaMma 0O XUMHUM Ha YPOBHE CpEeAHEro o01ero oOpa3oBaHUd
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
dbenepaabHOl 00pa30BaTEIPHOM MPOTPaMMBI CpeaHEro o0Imero oOpa3oBaHUs
(®OIT  COO), mnpencrabieHHbIX B DeAepalibHOM  TOCYIApPCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konmenmuu mnpenoiaBanus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoi
denepanny, peanu3ylOIIUX OCHOBHBIE O00pa30BaTENbHBIE MPOrPaMMBI, U
OCHOBHBIX TNOJNIOKeHMM «Crtparernn pa3BuTus BocnuTaHus B Poccuiickon
Oepneparuun Ha nepuoy 10 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY HOAXOAOB K pa3pabOTKE MporpaMMbl MO XUMHUH, K ONPEACICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00yUYalOIIUXCsl CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBUIIU
koHuentyanbHble nojoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJIEH,
collep KaHMsl, pPe3yJbTaTOB OOy4deHUss W TPeOOBaHMM K YPOBHIO TOJITOTOBKHU
BBIITYCKHUKOB.

XUMHUECKOE oOpazoBaHue, NOJIy4aemMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIYXKHT 3aBEpHIAIONIMM DJTallOM peaju3alui  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIOUEBBIX IEHHOCTEH, HPUCYIIUX
LEJIOCTHOM CHCTEeME XUMHUYECKOro oO0pa3oBaHuA. OTHU IIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPhl
YyelioBeKa, a TakKKe OJKOJOTMYECKHU OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3I0pOBbI0 M TpPUPOAHOW cpene. Peanusyercss xumuuyeckoe o0Opa3oBaHuE
oOyyJaromuxcs Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHHS CpPEJCTBAMHU YISCOHOTO
npeaMera «XHUMHS», COIEpPKAHME M TOCTPOCHHE KOTOPOro OIPENEIEHbl B
nporpaMMe IO XHUMHUU C Y4€TOM CHeupUKA HAyKH XUMUU, €€ 3HAUYCHUS B
NO3HAHWU TMPUPOJbI U B MaTEpPUAIbHOW KU3HU OOIIECTBA, a TaKXKe C y4ETOM
oO0muX I1efeld W TPUHINIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero ooIero oopa3oBanus B Poccuiickoii denepanum.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HayK HUIPaeT OCOOYyIO POJb B
COBPEMEHHOW LMBUIIM3ALMK, B CO3JaHUM HOBOW 0a3bl MATEpUAIbHON KYJBTYPHI.
OHa BHOCHUT CBOM BKJaJ B (POPMUPOBAHUE PAIMOHATIBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHME€ LEJIOCTHOIO MPEJCTaBIEHUS 00 OKpY>KArOUIEM MHUpE KaK O €IUHCTBE
IPUPOBI M YEJIOBEKA, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOCHHEM BEILIECTB, MX CBOMCTBAMH M BO3MOKHBIMH 00JIaCTSIMH MPUMEHEHHUSI.



TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHS cTajia
HEOTHEMJIEMOM YacTbI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOIO
TpyJla ¥ SKM3HU KaxJIoro wieHa ooOmectBa. CoOBpeMEHHAash XMMHsI Kak Hayka
CO3MJATENbHAs,, KaK HayKa BBICOKMX TEXHOJOTMH HallpaBlieHA HA pPEUICHUE
IJIOOATBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIIOBEYECTBA — CBHIPbEBOW,
HYHEPreTUYECKOM, MUIIEBOM, YKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBerctBUM ¢ OOIIMMH LEISIMH W MPUHIMIIAMUA CPEJAHEr0 OOILEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIN YPOBEHB
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOOUMYK0 WM s BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOIO BKJIIOYEHUS B KU3Hb COLUYMa, MPOJODKCHUS
00pa30BaHus B pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMHUEH.

CocraBnstomiuMu  nipeamMeTa  «XUMHS»  SIBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumus» U «OOwas U HeEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SABIISIOTCS OCHOBBI 0a30BOM HAYKH: cHCTEMa
3HAHUM MO HEOPTraHWYECKOW XMMUU (C BKIIOUCHHUEM 3HAHUW U3 OOIIeH XUMUM) U
opraHnyecko xumuu. POpMUPOBAHUE NAHHOM CHUCTEMbl 3HAHUW NPU U3yYCHUU
npeaMera oOecreyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOrooOpasus
BEILECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUMU.

CrpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XUMus» c(opMupoBaHa B IporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K W3Y4YEHHI0 Yy4eOHOro Marepuana u o0yClIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpEleNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKUX
COCIIMHEHHW, a TakKe€ Ha YPOBHE CTEPEOXUMHUYECKHX M DJIEKTPOHHBIX
NpeACTaBlIeHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3y4aeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUH — OT YIJIIEBOJOPOJOB J0 CIOKHBIX OMOJIOTHYECKU
aKTMBHBIX COCAUMHEHHHW. B Kypce OpraHM4eckOod XUMHUHU IOJy4arOT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs MEpBOHAYAIILHBIC
IPEJICTaBICHU O XUMUYECKOM CBSI3M, KIaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUECKOMN pEaKIIHH.

[lonq HOBBIM yrjioM 3peHHss B TmpeaMere «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuUBaeTCsd U3YUYEHHBIH Ha YpPOBHE OCHOBHOTO 0O0I1Iero oOpa3oBaHUs
TEOpETHUYECKHi MaTepuanl H (DAKTOJIOTHYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYecKOl peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas 1 HeopraHudeckas
XUMUSD» OOYYarOIIMMCSl TPEAOCTaBIACTCS BO3MOKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOAOJOTMYECKHUX MO3ULIUMN,



riIy0oke TIOHSATh MCTOPUYECKOE W3MEHEeHHe (QYHKIMM STOro 3akoHa — OT
00o001Iaromel 10 0OBICHSIONMIEH B TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BaKHEMINIMX BENIECTBAaX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX W MPUMEHEHUM, a TAKKE O XUMHYECKHUX PEAKLUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTeKaHus jaonoyiHsercss B Kypcax 10 m 11 kmaccos
AJIIEMEHTaMHU  COJIEPKaHMsI, HMEIOIIMMHU KYJIbTYPOJOTUYECKUA W TPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATENILHON W TMPAKTHUYECKOU
JEATeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHUSI K TIPOIIECCY
TBOpPYECTBA B O0JIACTU TEOPUM W MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TOMOTaroT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIHMBATh WHGOPMAIUIO U
OpUMEHATh €€ i1 TONOJHEHUs 3HAHWM, penieHus HWHTEIUNIEKTYalbHbIX |
AKCTIEPUMEHTANIbHBIX MCCIIEA0BATEIbCKUX 3a7a4. B 11e10M cojepkanue yueOHOro
npeaMera «XUMHUS» ~ JAHHOTO  YPOBHS  HM3YyYEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YalOMIMXCSA MHPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHUS
bunocodckux maeH, Takux Kak: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro U
OpraHUYeCcKOro MHUpa, OOYCJIOBJIEHHOCTh CBOWCTB BEIIECTB HUX COCTAaBOM U
CTPOCHHMEM, II03HABAEMOCTh MPUPOIHBIX SIBICHUNA IMyTEM DKCIIEpUMEHTa U
pelieHrs TMPOTUBOPEYMM MEXAYy HOBbIMU (akTaMU U TEOPETUUECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUN DKOJIOTHYECKUX MPo0iem, a
TakKe Mpo0JeM cOepexeHUsI IHEPreTUIECKUX PECYPCOB, ChIPbS, CO3JJaHUsI HOBBIX
TEXHOJIOTUNA U MaTEpPHUAJIOB.

B mmane pemeHuss 3aga4  BOCHUTAHMS, PAa3BUTHUS W COLMAIM3ALUU
oOyyYaromuxcss MPUHATHIE NPOrpaMMON MO XUMHUU MOJAXOAbl K OINPEIEeTCHUI0
COllepKaHUsI M TOCTPOCHHUSA TIpeJAMeTa MPeAyCMaTpUBalOT (QopMUpOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOIMUX 0a30BOe 3HAYEHUE A
pPa3IUUHBIX BHUJOB JEATEIHOCTHU: pelleHus MpoljieM, TOUCKa, aHalu3a Hu
00paboTku MHpOPMALH, HEOOXOIUMBIX JJIs PUOOPETEHNUS OIbITa TPAKTUYECKON
U HCCIIEN0BATENbCKOW AESTEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE€ MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpenojgaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOLIEro 00pa3oBaHus, IPU ONpeIeICHUU
COJIEpKATENIbHOW XapaKTepUCTUKU I1IeJIeM M3y4YeHHUs MpeaMeTa HampaBICHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUYECKOU
NESATENHLHOCTH YeJIOBeKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOM KyNIbTypbl. C
METOJUYECKOW TOYKHM 3PEHUS TaKOW MOAXOJ K OMPEACIICHUIO LeJied HU3ydeHUs
MpeaMeTa SBIJISIETCS BIOJIHE ONPaB/IaHHBIM.



CornmacHO JaHHOW TOYKE 3PEHHS TJIABHBIMH IICJIIMH U3Y4YCHHS TpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SBISIOTCS:

o (opmupoBaHMEe CHUCTEMBI XUMHUYECKHX 3HAHWUH KAk  BaKHEHUIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA, B OCHOBE KOTOPOH
JeXaT KIIOYeBble MOHATHS, (PyH/IaMEHTANIbHbIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHEC SI3bIKa HAyKW, YCBOCHHE M IOHUMAHHUE CYIIHOCTH JOCTYITHBIX
00001IEHIIT MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS,

o (opmupoBaHUe U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMUS
BEIIECTB M XUMHUYECKUX peaKIHii, HEOOXOMUMBIX JUIsi MPUOOpETEHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUH,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUICCKON M TTOBCETHEBHOM KU3HM;

e Pa3BUTHE YMEHUU U CITOCOOOB JACATEIHHOCTH, CBI3aHHBIX C HAOIOJICHUEM H
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTAa, COOJIOJICHUEM TMPaBHII
0e30macHOro 0OpalleHus ¢ BeIECTBAMH.

Hapsiay ¢ atum, comepikaTellbHasi XapaKTePUCTUKA IeJiel U 3a1a4d U3yICHHS
MpeMeTa B IPOrpaMMe 10 XUMHH yTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMH B CHCTEME CpeaHero oomiero odpazoBanus. CeroaHs B
NpernojlaBaHu  XUMHUM B OOJIbIIEd  CTENEHM OTHAETCA  MPEJIOYTEeHUE
MPAKTUYECKONH KOMIIOHEHTE COJAepKaHusg OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00I1€00pa30oBaTEIbHOW OpraHu3aluy, BIaJACIOIIEr0 He
Ha0OpoM 3HaHUM, a (PYHKIHMOHAIBLHOW TIPaMOTHOCTBIO, TO €CTh CIOCOOaMu U
YMEHUSMHA aKTHUBHOTO TIOJIYYCHHS 3HAHWUW W TMPUMEHEHUS WX B PEaJbHOU KU3HH
JUTSL pEIISHUST TPAKTUYECKUX 3a71ad.

B cBs3u Cc 3TUM TpU U3Y4YEHUM TpeaMeTra «XHUMHS» JIOMUHHUPYIOIIee
3Ha4YeHHE MPUOOPETAIOT TaKKE IENH U 33]a91, KaK:

amanTanysi 00yJaromuXxcsl K YCIOBHIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHUE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX >KM3HECHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMHU M MX
MIPUMEHEHUEM;

dbopMmupoBaHHe y OOyYarOmUXCS  KIIOYEBBIX HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIINH), WMEIOIINX YHUBEpPCAIbHOEC 3HAYCHWE I Pa3IUYHBIX BHJIOB
JeSATENHbHOCTH: PENIeHHs MpoOJieM, MoucKa, aHajanu3a U 00paboTku MHGOpPMAIIHH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUS! OMbITa ACSATENBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B IIO3HAHMM XHMHH, a TaKKe JUII OIEHKH C TO3WIUN
DKOJIOTHYECKON O€30MMacHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHYECKHX
MPOIIECCOB HA OPTaHU3M YE€JIOBEKa U MIPUPOIHYIO CPEy;



pa3BHUTHE MO3HABATENHHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00YUYarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MMPUOOPETAaTh HOBBIE
3HAHMS 110 XMMHHU B COOTBETCTBUHU C )KM3HCHHBIMHU MMOTPEOHOCTSMU, UCIIOIH30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIs TMOMCKA M aHajau3a y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMUIECKOTO COICPIKAHMS;

dbopMHpoBaHUE U Pa3BUTHE Y 00YYAIONIUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHU S, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUTAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
IKCIIEPUMCHTA;

BOCIIUTAHWE Yy OOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYCCKOMN
HAIMPaBJICHHOCTH XWMHH, €€ Ba)XHOW POJM B PEIICHUH TJIOOAIBHBIX MPOoOIeM
palMOHAIBHOTO MPUPOIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] MPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIMMOCTH OepexHOro
OTHONICHUSI K TPHUPOJAEC W CBOEMY 3J0POBBIO, a TakKKe MPHOOPETEHHUS OIbITa
WCIIOJIb30BAHUS TIOMYYCHHBIX 3HAHWW IS TPUHITHS TPAMOTHBIX DPEIICHUA B
CUTYaIIMsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUs MpeaMeT «XUMUS»
0a30BOT0 YPOBHS BXOJIUT B COCTaB MpeIMeTHON o0macTh «EcTecTBeHHO-HAyYHbBIS
MIPEIMETED).

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooImero oopa3zoBanus, cocraBisger 68 dacos: B 10 xmacce — 34 gaca (1
gac B HeJeno), B 11 kmacce — 34 yaca (1 gac B Hezeno).

COAEPXKXAHME OBYUYEHUA
10 KUIACC
OPTAHUYECKAS XUMUA

TeopeTnvyeckne 0CHOBbI OPraHUYECKOH XUMHH

[IpeaMeT oprannyeckor XUMHH: €€ BOSHUKHOBECHUE, PA3BUTHUE U 3HAUCHUE B
MOJIYYCHUH HOBBIX BEIIECTB W MaTepuajioB. Teopusi CTPOCHUS OPraHHUYECKUX
coenuHenuid A. M. bytiepoBa, e€ ocHoBHBIE TTosI0KeHUsI. CTpyKTypHBIE (hOPMYITBI
OpraHhyYecKux BemecTtB. ['omosorus, wu3zomepus. XuMUYECKas CBSI3b B
OPraHUYECKUX COCIUHEHUAX — OJIMHAPHBIE U KPATHBIE CBSA3H.

[IpencraBnenne o kiaccuduKallid OpraHMYecKUX BemiecTB. HoMmeHkmaTypa
OpraHWYeCKUX COEAMHEHUM (CHUCTeMaThuecKas) | TpHUBUAJIbHBIC Ha3BaHUs
BAXHENIINUX MPEACTABUTEIEH KIIACCOB OPTaHUYECKHUX BEILIECTB.



OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MpPEeBpallCHUN:
O3HAKOMJIEHHE C O0Opa3llaMu OpPraHWYeCKUX BEIIeCTB M MaTepHallaMH Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYEeCKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHUE IEMOHCTPAILIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psai. Meran u 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKaHOB: (U3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelieHuss U TOPEHHs), HaAXOXKIACHUE B MPUPOJE, IOJyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psil. DTUIIEH U MPOIUIEH —
MPOCTEUIINE TPEICTABUTENN AQJIKEHOB: (U3MUECKHME U XUMHUYECKHE CBOMICTBa
(peakiuu TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUIpATAllMM, OKHUCICHHUS U
MOJIMMEPU3AINN ), TOJyYeHUE U IPUMEHECHUE.

Anxaauensl: OyramueH-1,3 u metmnOytamuen-1,3: cTpoeHue, BakHEUIIHE
XUMHUYECKHE CBOWCTBA (peakius nonumepusaiuu). [lonydeHrne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psill. ALICTUIICH
— MPOCTEHIIMIA NpeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3UYECKUE W
XUMHUUYECKUE CBOMCTBA (pEakiuu THAPUPOBAHMUSI, TAJOTCHUPOBAHUS, THIpATAlIUH,
TOPEHHUSI ), MOJTyYCHUE U TPUMEHEHHE.

Apenbl. benzoin: coctaB, cTpoeHue, QpU3NUECKHE U XUMHUYECKHE CBOMCTBA
(peakiuy rajJjoreHMpOBaHUSI U HUTPOBAHUS), MONYYEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoenue, (uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUs), NOLyYeHue u npumeneHnue. TOKCUYHOCTH
apeHoB. ['eHeTMyeckass CBSI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIICKAIUMHA K
Pa3JIMYHBIM KJIACCaM.

IIpuponHble UCTOYHUKHM YTIIE€BOAOPOAOB. lIpupoaHbli ra3 U IOINyTHBIE
HedTsHble Ta3pl. Hedth m e€ mpoucxoxnenue. CrocoObl mnepepaboTku HepTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTHYeCKHil), nuponu3. [Ipoaykrsl
nepepadoTku HePTH, UX MPUMEHEHHE B MPOMBINIIEHHOCTH U B ObITy. KaMeHHBIN
yTOJIb ¥ MPOAYKTHI €r0 NMepepadoTKH.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHsS BEIIECTB M HX MpPEBPallCHUN:
O3HAaKOMJIEHHME C 0Opa3lamMu IJIacCTMAacC, KaydyKOB U PE3UHBI, KOJUICKIUU
«Hedpts» u  «YTONB», MOACIUPOBAHWE  MOJIEKYJ  YTJICBOJAOPOJIOB U
raJIOT€HONPOU3BOHBIX, MTPOBEICHUE MPAKTUYECKON PabOThI: MOJyUYeHHUE ITUIICHA
Y U3YUYEHHE €TO CBOKCTB.

PacuétHrle 3aaun.




Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOAYKTAa PEAKLUUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WM MPOYKTOB PEAKIUN).

Kucaopoaconepxamme opranudeckue coeJuHEeHUs

[IpenenbHplE OJHOATOMHBIE CHUAPTHL. METaHONI W 3TaHON: CTPOECHHE,
¢usznyeckue MW XHUMHUYECKHE CBOMCTBA (peaklUM C aKTUBHBIMU METaJUIaMH,
raJIOrTeHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHE. BoJoponHbIE CBSI3U MEXIY
MOJIEKYJIaMH CITUPTOB. J[elicTBHE METAHOJIA U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBHL. ODTWICHIJUKOIbL M  TIIHALEPUH: CTPOEHUE,
(¢u3nuecKue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
METajUlaMM, KaueCTBEHHas pEeakUuus Ha MHOTOAaTOMHbIE cIUpTHI). JleiicTBuE Ha
OpraHusM yesoseka. IIpuMeHenune rmuueprsa U 3TUIIEHTJIMKOJIS.

®deHon: CTpOEHHE MOJIEKYJbl, (U3NYECKUE M XUMUYECKUE CBOWCTBA.
TokcuuHocTh PpeHona. [Ipumenenue penona.

Anpnerunpl U kemouwvl. DOpMANBIETHA, ALETAIBIETHA: CTPOCHHUE,
¢u3nyeckue U XMMHUYECKHE CBOMICTBa (peakluUH OKHMCIEHUS U BOCCTAaHOBJICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOJYyUYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE MpEJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbUHas H
YKCyCHasi KHCIJIOTBI: CTpOEHHE, (PU3NYEeCKHe U XUMUYECKHE CBOWCTBA (CBOMCTBA,
oOume AJid Kiacca KUCIOT, peakuus dTepupUKaIim), MOTyYEeHUE U TPUMEHEHUE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblia KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOILIEE ACHCTBHE.

CrnoxHple >(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘uaponus
cioxHBIX 3¢upoB. Kupsel. I'uaponus xupos. [Ipumenenne xupos. buonornueckas
POJIb KHUPOB.

VYrneBoabl:  cocraB, KilaccUHKanus ~— YIJIeBOAoB  (MOHO-, JU- H
nojucaxapuabl). [roko3a — nmpocTelmmii MOHOcaxapu: 0OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOICTBAa (B3aUMOJEUCTBUE C
rugpokcugom menu(ll), okucinenne ammuadHbIM pacTBopoM okcuaa cepebpa(l),
BOCCTAHOBJICHHE, OpOXKEHME TIJIIOKO3bl), HAXOXJECHUE B MpPHUPOJE, NMPUMEHEHUE,
ononorunyeckas poiib. Potocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u nemnroso3a Kak MNpupojHbie nmosmMepbl. CTpoeHue Kpaxmaia u
HEeJUTI003bl.  PU3NYeCKMe W XUMHYECKHE CBOWCTBAa Kpaxmasia (THApOJIU3,
KAueCTBEHHAsI PEAKIUs C UOJIOM).

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHMs] BEIIECTB M WX IPEBPAILCHHIA:
IpOBEJCHUE, HAOMIOJEHUE W OIMCAaHUE JEMOHCTPAIlMOHHBIX OMBITOB: TOPEHUE
CHMPTOB, KaYE€CTBEHHBbIE PEAKLUU OJHOATOMHBIX CIHUPTOB (OKHUCIEHHE 3TaHOJA
okcusmoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHE TJUIIEPUHA C
ruapokcugom meau(ll)), anpuerugoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA



cepeopa(l) u rumpoxcumom wmemu(ll), B3ammMopeicTBHE Kpaxmalia € HOJOM),
MIPOBEICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHCIIOTHI.

PacuétHrle 3aaun.

BblunciieHds MO YpaBHEHHIO XHWMHUYECKOW peakuuu (macchl, 00BbEMa,
KOJIMYECTBA MCXOAHOIO BEIIECTBA WM NMPOAYKTA PEAKLHH IO M3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJIHOTO M3 UCXOJHBIX BELIECTB WX IPOAYKTOB PEAKIIUH).

A3oTcoaeprkanue opraHu4ecKue COeIMHEHHS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyeckue coeAuHeHus. duznueckue
U XMMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe IiuuuHa). buonorunuyeckoe
3HA4eHUE aMUHOKHUCIOT. [lenTumsl.

benkn Kak NpHUpOJHBIE BBICOKOMOJIEKYJSIpPHbIE coeauHeHus. llepBuuHas,
BTOpPUYHAA M TPETHUYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE pEAKIIMU Ha OEJIKU.

OKCIIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHsS BEIIECTB M HX MNPEBPAICHUM:
HaOJIIOICHUE U ONMKMCAHUE TEMOHCTPALMOHHBIX ONBITOB: J€HATypalus OCNKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIINK OCITKOB.

BricokoMoJIeKyJISIpHBbIE COeINHEHMS

OCHOBHBIE TOHATUS XUMUH BBICOKOMOJIEKYJISIDHBIX COEJUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJUMEPU3ALUN, CPEIHSAS MOJIEKYISIpHAs
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEOUHEHUH —
MOJIMMEPU3ALUS U MOJIMKOHICHCALIHSL.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEBPaIlCHUN:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBS3H.

Peanuzanusa MexXnpeaMeTHBIX CBS3€M MPU U3YYEHUH OPraHUYECKOM XUMHUU B
10 kmacce OCYIIECTBISIETCS YEpe3 HCIOJIb30BAaHUWE KaK OOIIUX €CTeCTBEHHO-
HAYYHBIX TOHSTUWA, TaK U TOHSTUHU, SIBIAIOLIIUXCS CUCTEMHBIMHU JJISI OTJIECIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAyYHOT' O LIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOPHs, aHAIU3, CUHTE3, Kiaccu(UKaIus, MepruoInIHOCTh, HAOII0IeHNE,
MU3MEpPEHUE, DKCIIEPUMEHT, MOJEIMPOBAHUE.

@dusuka: MaTepus, DJHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HPHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperarHoe COCTOSIHUE
BeIleCTBA, (PU3NYECKUE BETUYUHBI U €AUHULIBI UX U3MEPECHMUSL.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH AaKTHBHBIC BellecTBa (O€IKU, YIJIEBOIbI, KHUPBHI,
(bepMeHTHI).



['eorpadus: MuHEpanbl, TOPHBIC MTOPOJIBI, IMOJE3HBIC UCKOMAeMBbIE, TOILIMBO,
pecypchl.

TexHonmorusi: TNHUILEBBIE NPOAYKTHI, OCHOBBI PalMOHAJIBLHOIO IHUTAHMUS,
MOIOIIME CPENICTBA, JEKAPCTBEHHBIE U KOCMETHUUYECKHUE MPEINAPAThI, MAaTEPUAIIBI U3
VMCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernvyeckue 0CHOBbI XUMHU

XumMuyeckuil snaeMeHT. AToM. Sapo aroma, H30TOMbL. DIEKTPOHHAS
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacipeiesieHuss 3JIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IJIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

[lepnognyeckuil 3akoH U Ileproguyeckas cucremMa XMMHYECKHUX DJIEMEHTOB
. 1. MenaeneeBa. CBsi3b NMepUOIUYECKOro 3akoHa U Ileproauyeckoil cucTeMbl
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUA CBOWCTB XUMHUUYECKHX JJIEMEHTOB W
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB MO TpynnaM M Mepuoaam.
3HaYCHHUE EPUOIUYECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XUMHYECKas CBsI3b. BHJIBl XUMHYECKOW CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHHsA KOBAJEHTHOM XWMHUYECKOW CBs3M (OOMEHHBI U JIOHOPHO-
akienTopHbelil). BomopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTS.
CreneHb okucieHus. MIoHbI: KaTHOHBI 1 AHUOHBI.

BemectBa  MOJEKYJSAPHOIO M HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THUIbl KPUCTAINIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAUIMYECKOU PEIIETKHU.

[TonsiTue o nucnepcHbIx cucTeMax. VICTHHHBIE WM KOJUIOWIHBIE PACTBOPHI.
MaccoBast 1011 BelecTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHEHUN. Howmenkinarypa
HEOPraHUYECKUX BeEIIEeCTB. ['eHeTudeckass CBsA3b HEOPraHWYECKUX BEIIECTB,
MIPUHAJICKAIUX K Pa3JIMYHbIM KJIaccaM.

Xumuyeckas  peaknus.  Knaccudukamumss  XUMHUUYECKUX — peakiuid B
HEOPraHUYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUsS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U IPEBPAILLCHUS SJHEPTUU ITPU XUMUYECKUX PEAKIUX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakiuu. XuMuUUYeCcKoe paBHOBecue. MakToppl, BIHUAOIIAE HA COCTOSHHUE
xuMu4deckoro paBHosecus. [Ipunnnn Jle [latense.



DnekTponuTuueckas auccounanys. CuibHbIe U ciadbie aneKkTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaJIbHasl, IEI0YHAs.

OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCNEPUMEHTAIBHBIE METOJIbl M3YYCHHUSI BEIIECTB M UX MPEBPALLCHUMN:
neMoHcTpanus tabmui «Ileprmoanyeckas cucremMa XUMU4YecKux 3nemeHtoB [[. .
MenpeneeBay, u3ydyeHrne MOJENEH KPUCTALIUYECKUX PEIIETOK, HAaOIIOJCHUE U
OTMHMCAaHKE JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, ONMPENIEICHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIUKATOpPA, pEaKIMu HOHHOTO OOMeHa),
MPOBEJICHUE MPAKTUUECKON paboThl «BiusHue pa3iuuHbX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON PEAKIIUN.

Pacuérnble 3agaun.

Pacuérel 10 ypaBHEHMSIM XUMHYECKUX pEaKUUA, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUEThl C HMCIOJB30BAHUEM IIOHSITUA «MAacCOBAs
JTOJISL BEIIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sneMmeHToB J[. M. MenpeneeBa U 0COOEHHOCTH CTPOEHHUSI aTOMOB.
dusnyecKkue CBOWCTBA HEMETA/UIOB. AJUIOTPONHS HEMETAJIOB (Ha TIpUMepe
KHCJIOpO/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAXHEMIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dbochopa, yriepoga MU KpeMHHS) U HMX  COCAMHEHUH  (OKCHIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCIMHEHUN ).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCAUHEHUM.

Merannel. [lonoxenne meramnoB B [lepronnyeckon cucreMe XMMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O6mume (usnyeckue cBoicTBa MeTamuioB. CIiaBbl METAILIOB.
DIEKTPOXUMHUYECKUI P HANIPSIYKEHU METAJIOB.

XUMUYECKUE CBOMCTBA BAXXKHEWIMX METAIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, aJlOMUHUHI, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue crmocoObl MoMydeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHsS BEIIECTB M HX MpPEBPallCHUN:
M3YUYCHHUE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpa3l0B HEMETAJJIOB, pEIICHUE
DKCIIEPUMEHTATIBLHBIX 3a7a4, HAOJIOJICHWEe W OINHCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCHUIA ATIOMUHHUS C PACTBOpaAMU
KHUCJIOT U IIEJI0YEH, KAYECTBEHHBIE PEAKIIMN Ha KATUOHBI METAILIIOB).

PacuétHrle 3aaun.



PacuéTer mMacchl BemiecTBa Wi 00bEMaA Ta30B MO HU3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIH OAHO
13 BEILIECTB UMEECT MPUMECH.

XuMHuS ¥ KU3Hb

Ponp xuMum B oOecriedeHUH SKOJIOTHYECKOM, SHEPreTHYECKON U IHUIIECBOM
0€e30MacHOCTH, pPa3BUTUM MeAUUUHBL. [loHATHE O HAy4HBIX METOJax IMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIUIIAX TPOMBIILICHHOTO
MOJTYy4YE€HUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpE BEIIECTB W MAaTEPUAIIOB: BAXHEUIIUE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKLMOHHBbIE MaTepualbl, KpAacKH, CTEKJIO, KepamuKa,
Marepuanbl s JIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMHSIT U 3J0pOBbE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 6€30MaCHOTO KCIOIb30BAHUS MPEMAPATOB OBITOBOM XUMUU
B IIOBCEIHEBHOU JKU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanusi MeXNpeaMETHBIX CBA3€H MOpu  U3yyeHUH oOmed u
HEOpPraHU4YeCKOW XUMUM B 11 Kiacce OCyIIEeCTBIETCA Yepe3 MCIOIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TIOHSATUH, SIBISTIONTUXCS
CUCTEMHBIMHU IS OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O L[IUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUSA: HAy4dHbIM (akT, TUmoTes3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KIaCCU(PUKALMS, TEPUOAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBICHUE.

dusuKa: MaTepus, SJHEPTHs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PaIUOAKTUBHOCTh, MOJIEKYJIa, SJHEPIeTUYECKUN YPOBEHD, BEILIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MYECKUE BEIWYUHBI U €AUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, OJKOcHCTema, Owocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEILIECTB B OpraHU3MeE.

['eorpadusi: MuHEpanbl, TOPHBIC MOPOJIbI, MOJIE3HBIE UCKOMAEMBIE, TOILIMBO,
pECypCHL.

TexHonmorusi: XuMHYeCKasi MPOMBIIUIEHHOCTh, METAJUTYprus, MPOU3BOJCTBO
CTPOUTEIBHBIX MaTEpPUANIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJICTBO, ITHILIEBAs
MPOMBIIIUICHHOCTh,  (papMaieBTUYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX IpenaparoB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMUUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATbI

dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
oOy4arolmuUMHUCs TporpaMM cpeaHero oOiero o0pa3oBaHus (JUYHOCTHBIM,
METaNnpeIMETHbIM M MOpeaAMeTHbIM). HaydHo-MeToauuecko OCHOBOM st
pa3pabOTKH TIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOTPAMM CPEIHEr0 OOIIero
00pa30BaHUs SIBJISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBUM C CHCTEMHO-JEITEIBHOCTHBIM TOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHErO
o01ero oOpa3oBaHus BBIJICICHBI CIICAYIOIIUE COCTABIISIOIIHIE:

OCO3HAaHHE OO0YYaIOIIMMHCS POCCUHUCKONW TPaKJAHCKOW HIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIbHOCTUA U CAMOOTPEICICHUIO;

HaJIM4KMe MOTUBAIIMU K O0YUEHHUIO;

[[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAULIMA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CHOCOOHOCTh OOYYarommxcsi pPyKOBOJICTBOBATHCSI B CBOEH
JESATEIbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIMMHU IIETOCTHOU
CUCTEME XUMHUYECKOT0 00pa3oBaHus;

HaJIMYHE MPABOCO3HAHUS YKOJIOTHYCCKON KYJIBTYPBI U CIOCOOHOCTH CTaBUTh
LEU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMera «XHUMHs» HAOCTUTAalTCA B
€IMHCTBE YYEOHOM M BOCIHUTATEIBHOM JIESITEIHBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WaeaJaMd POCCHUUCKOTO TPaXKIAHCKOTO OOIIECTBA, MPHUHITHIMA B OOIIECTBE
HOpMaMU W TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBICHUS JIMYHOCTHU
o0y4Jarommxcs.

JIugyHOCTHBIE pe3yibTaThl OCBOEHUSI TNpeAMETa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA IMO3HABATEJIIBHOM M MPAKTUUECKON JEesATEIbHOCTU
OOyJaroIIMXCs M0 PeaTu3aliy MPUHSATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpamaaHCKOro BOCIMTAHMS .

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MIPaB U 00SI3aHHOCTEM,
YBAKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLUMAIbHBIX HOpPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOILICHHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESITEIBHOCTH TPHU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEIICHNN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHMs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3€ Pa3INYHbIX BUIAOB YUEOHOU NEATENBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS !

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHON XUMUH;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUU U NPAKTUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTHIKEHHMS HAYKH €CTh pPe3yJIbTar
JUIUTEIbHBIX ~ HAOJIOJAEHUN, KpPOIMOTIUBBIX HOKCHEPUMEHTAJIbHBIX  ITOUCKOB,
MIOCTOSTHHOTO TPyJAa YYEHBIX U MPAKTUKOB;

WHTEpeCca M MO3HABATEJNbHBIX MOTHBOB B MOJYYEHUU U MOCIEIYIOLIEM
aHanu3e WH(MOpPMALUU O MEPEJOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEECHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJCHUE WU TOCTYIIKM CBOMX TOBApPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCJIEACTBUN 3THUX
MIOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

NOHMMAaHHA LEHHOCTEH 370poBOoro u 0Oe3omacHoro obpasza IKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3UYECKOMY U
MICUXWYECKOMY 370POBBIO;

coOoicHUsT TpaBmwiI 0e30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH NpPaBUJl HHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHNS B CUTYalUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TOCIEJACTBUN U HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOro BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BaTEIbCKON
NESATENBbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE B PEIICHUM MPaKTUYECKUX 3aaad
COIIMAIbHOM HAIMPABICEHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);



WHTEpeca K MPAaKTUIECKOMY M3YUYeHHUI0 MPpodeccuil pa3IudHoro pojia, B TOM
YKCJI€ HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBOKCHHUS K TPYAY, JIOJISIM TPyJa U pe3ybTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYATbHON TpPaeKTOPUU
oOpa3oBaHus, Oyaymield MpPoQecCuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUH, HHTEPECOB U
nmoTpedHOCTeM 00111eCTBa;

6) 3K0JI0rMYecKOro BOCIIUTAHUS:

HKOJIOTMUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUSI K TMPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa HSKOJOTUYECKHX MPOOJIeM, BIHUSHUS
AKOHOMHUYECKHUX IMPOIIECCOB HAa COCTOSTHUE MPUPOTHON M COIMATIBHOM CPEIbI;

OCO3HAHUSI HEOOXOJMMOCTH HWCIOJIb30BAaHUS JIOCTIDKCHUN XUMHUHU IS
pELICHUSI BONPOCOB PAMOHAIIBHOTO MPUPOIONIOIb30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUM, MNPUHOCIIIUX Bpel OKPYKaIOLIEH
MPUPOIHON Cpelie, YMEHHS MPOTHO3UPOBATH HEOJIATONPHUSATHBIE IKOJIOTHYECKUE
MOCTEICTBUA MPEANPUHUMAECMBIX JTIEUCTBUI U IPEIOTBPAILIATH UX;

HaJUYUsl Pa3BUTOrO SKOJIOTHYECKOT0 MBIIIIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTbITa NeSATeIbHOCTH AKOJIOTHYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEJIbHOM, KOMMYHUKATUBHON W COLMAIIBHOMN
MIPAKTUKE, CIOCOOHOCTH W yMEHHUS AaKTUBHO TMPOTHUBOCTOSTH HACOJOTHUU
xemohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOU MPAKTUKH;

NMOHUMAaHUSl CIHeUUPUKA XUMHUM KaK HAyKH, OCO3HaHHS €€ poJlud B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IEJIOCTHOTO
MpeCTaBICHUs] 00 OKpY:KalollleM MUpE KaK O €IUHCTBE MPUPOJABI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEeUIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHH IS  COBPEMEHHOU
UMBWIM3ALMK: B €€ TyMaHUCTHYECKONM HANpPaBIEHHOCTH W Ba)XHOM pOJM B
CO3/IJaHUM HOBOM 0a3bl MaTepUAIbHOW KYJIBTYPBI, pEIIEHUH TI100abHBIX MPOOIeM
YCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUIICBON U
AKOJIOTMYECKON O€30MacHOCTH, B PA3BUTHUU MEAUIMHBI, O0ECIEYEHUU YCIOBUA
YCHEIIHOTO0 TPyAa U OKOJOTUYECKH KOM(POPTHON IKH3HU KaXKIOTO UJICHA
00I1IeCTBa;

€CTECTBEHHO-HAYUYHOW TpPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJIy4aeMble 3HAHUS JIJIsl aHAIN3a U OOBSICHEHUS SBIICHUN OKPY’KAIOIIETO MHUpPa U
MIPOUCXOMSIINX B HEM U3MEHEHHM, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKJIFOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W MMCIONIUXCS JAHHBIX C I1EJIbI0 TOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJb30BaTh XHUMHUYECKHUE 3HAHUS ISl
pelIeHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  0Opa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 110 XUMHU B
COOTBETCTBHH C KU3HECHHBIMH IMMOTPEOHOCTSMH;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasnudHbIX chepax mpodeccruoHambHOM

NEATENBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yJbTaTbl OCBOCHHUS YYEOHOTO mpeameTa «XUMHs» Ha
YpOBHE CpeaHero oo1ero o0pa3oBaHus BKIOYAIOT:

3HAQUUMBbIE IS bopMHpOBaHUS ~ MHPOBO33PEHHUS O0y4Jaronmxcs
MEXKIUCIMIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIICHAYYHBIC TMOHSTHS, OTPaKAIOUINE
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUUPUKY METOJIOB I[O3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPIus, sIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccaeoBaHue, HAOII0IeHnEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIC y4eOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISITUBHBIE), o0ecrneunBaroIne dopmupoBanue (GYHKIIMOHATBHOM
I'PaMOTHOCTH U COIIMAJILHOM KOMIIETEHIIUN 00YyYaronXcs;
CIIOCOOHOCTB o0yyaroImuxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBbIC y4eOHBIC
JIEUCTBU B IO3HABATEILHON U COLMAIIBHOW MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJTbHBIMU Y4eOHbIMH No3HaBaTeJbHbIMH
AeHCTBUSIMM:

1) 6a3oBbI€e JIOrHYECKHE A€ CTBHS:

CaMOCTOSITeILHO  (OPMYIMpPOBaTh W aKTyaJIM3UpPOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPENEIIATh LENU JCITEIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUU HUX
JTIOCTUKEHUSA, COOTHOCUTD PE3YJIbTAThI ACSITEIBbHOCTH C ITIOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM NPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICIIATh XAPAKTEPHBIE NMPHU3HAKH TOHSATUM U YCTAHABIMBATH MX B3aMMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHITHS I OOBSCHEHHS OTISIbHBIX (PAaKTOB U
SIBIICHUI;

BBHIOMPATh OCHOBAaHHUS H KPUTCPHH I KJIacCH(PUKAIMKM BEIICCTB U
XMMHUYECKUX PEAKIUN;

yCTaHABIMBATh TMPUYMHHO-CICJICTBEHHBIE CBSI3U MEXKAY HM3yd4aeMbIMU
SIBJICHUSIMU,

CTPOHUTHh JIOTHYECKHE PACCYXJCHHS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUYHUS B PpaccMaTPUBACMbBIX
SIBIICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIONb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOACIBHBIC TIPEACTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas (QopMmyJsia, ypaBHEHHE XHUMHUYECKOU
peakIuu — TpH PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX M TMPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB M XUMHUECKUX PEAKIIUN.

2) 0a30BbI€e HCCJIEeI0BATEIbCKHE NeiiCTBUA:

BJIaJIeTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKInii;

dbopMyIHpOBATH IS U 33J1a4d UCCIICIOBAHUS, UCTIOIb30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MMO3HAHUS U OCHOBBI JJII (DOPMHPOBAHMS THIIOTE3bI IO MPOBEPKE IMPABHUILHOCTH
BBICKA3bIBACMBIX CYXKICHUH;

BJIaJIETh HAaBBIKAMH CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJ0M
mporiecca, CaMOCTOSITEIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyITHpPOBATH
000O0IIICHUS U BBIBOABI OTHOCHUTEIBHO TOCTOBEPHOCTH PE3YIbTaTOB MCCIICIOBAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YUYEHUUYECKON HCCIENOBATENbCKOM W MPOEKTHOU
JEATEeNIbHOCTH, MPOSBIISATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOMCKY METOJIOB PEIICHUS TMPAaKTHUCCKUX 3a7ad, IPUMCHCHHUIO Pa3TMIHBIX
METOJ0B MO3HAHHSI.

3) pabora ¢ ungopmanmeii:

OPUCHTHPOBATbCA B PA3IUYHBIX HCTOYHMKAX HWHOoOpManuu (HaAy4dHO-
MONyJIsIpHAst JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPABOYHBIE MMOCOOUS,
pecypcel MHTEpHETA), aHaTM3upOBaTh WH(DOPMAIIUIO PA3IUYHBIX BUIOB U (opM
MpeCTaBICHUSI, KPUTHYECKHU OIICHHBATH eé JIOCTOBEPHOCTH u
HEMPOTUBOPEUNBOCTD;



(GbopMyIIMpOBaTh 3alpPOChl U MPUMEHATh PA3IUYHbIE METOIbl MPU TOUCKE U
orbope wmHbOpPMAIUM, HEOOXOAUMOW JUIsI BBIMOJHEHHUS YYEOHBIX 3ajad
ONPEICIIEHHOrO TUTIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUNA U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  NpEICTaBICHUSA
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJb30BaTh HAy4yHBIM A3BIK B KadecTBe CpeAcTBa Ipu paboTe ¢
XUMUYECKON uHpOpMaIMeil: NpUMEHSATh MEXIpeAMeTHbIe ((usudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

UCIIOJB30BaTh M MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HarJIsAHOCTH.

OsgJaieHHe YHUBEPCAJbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXAaeMOM TEMbI B XOJ€ Iuajaora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  UJEH, (OPMYJIHPOBATH CBOU  MPEAJIOKEHUS
OTHOCUTENBHO BBIITOJIHEHUS MPEJI0KEHHON 3a1a4H;

BBICTYIIaTh C IPE3EHTAlUEl pe3yJbTaTOB IO3HABATEJIbHON JESTENBHOCTH,
MOJIYYEHHBIX CAMOCTOATENILHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKONW padOThl MO MCCIEAOBAHUIO CBOICTB
M3Yy4YaeMbIX BEILECTB, pealu3alnuy y4eOHOro MpoeKTa u (popMyJIupoBaTh BBHIBOABI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COIVIACOBAHMS MO3WULUNA B
X07ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

OsgJlaieHHe YHHBEPCAJbHBIMHU PeryISTUBHBIMM J1eHCTBUSIMU:

CaMOCTOATENFHO IUJIAHUPOBATh M OCYIIECTBISATh CBOK I103HABATENIbHYIO
NeATENbHOCTh, ONpenessis €€ Lead M 3aJadyd, KOHTPOJIHMPOBaTH M IO Mepe
HEOOXOJMMOCTA KOPPEKTHPOBATh TPEIJaraéMblii aJroput™M JACHUCTBUN TpHU
BBIMIOJJHEHMM Y4YEeOHBIX M HCCIIEOBATEIbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ dexTuBHBIN crnoco0 HMX peumeHuss ¢ Y4YETOM TOJyYEHHS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOAHAJIN3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUSD)
OTpaXkaror:

cOpPMHPOBAHHOCTh  MPEACTABICHUH O XHMMHYECKOW  COCTaBISAIONICH
€CTCCTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJH XHMHH B TIO3HAHWH SBJICHUUN



npupoasl, B  (QOPMUPOBAHWUU MBINUICHHS W KYJbTYphl JIMYHOCTH, €€
GyHKIMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEIICHUs TPAKTUYECKHUX 3a/1a4
M IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO W MPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUS (XMMHYECKHH DJIEMEHT, aToM, dJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, DJIEKTPOOTPUIIATEITLHOCTh, XUMHYECKas
CBsI3b, CTPYKTypHas ¢Gopmyia (pa3BEpHyTass M COKpamiéHHasi), MOJIb, MOJISIpHAs
Macca, MOJIAPHBIH 00BEM, YIJIEPOJIHBIA CKeleT, (QyHKIMOHAIbHAS TpYIIa,
paguKall, u30Mepusi, U30MEPhI, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YTIEBOJIOPO/IbI,
KHCJIOPOJ, U a30TCOJEpKAIIUE COCAMHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHNS); TEOPUH U 3aKOHBI (TEOPHs CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalme B OCHOBE MOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH XHUMHUYECKHUX
SBJICHUM, (DAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBaxX, COCTaBe, IMOJIYYEHUU U
0€30MacHOM HCIOJIb30BAHUU BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JEATETbHOCTU YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBJISATh XapaKTepHbIC MPU3HAKUA TIOHSATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OMMUCAHUU COCTaBa, CTPOCHHUS U IPEBPAICHUN OPTraHUYECKUX COEAUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHMM HCIIOJNBH30BATh XMMHUYECKYI0 CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YPaBHCHUN XUMHUYECKUX pEaKIui,
M3TrOTaBJIUBATh MOJIEIM MOJIEKYJ OPraHMYECKUX BEUIECTB JJI WLIIOCTpAIlUU HX
XUMHYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAJJICKHOCTh H3YyUYEHHBIX
OpraHWYeCKUX BEIIECTB IO MX COCTaBy W CTPOCHUIO K OMNpeaeIEHHOMY
KJIacCy/Tpynme CoelIuHEHUN (yriaeBOJOpPOAbI, KHUCIOPOI U a30TCOepKalliue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIWHEHHMs), [aBaThb WM Ha3BaHUS IO
cucremarndeckoir HoMeHkiatype (IUPAC), a Takke NpUBOAWTH TPUBUATHHBIC
Ha3BaHUS OTACIIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMWIIEH, ALECTUJICH,
ATWICHIJIMKOb, TIHIEpUH, (eHon, (GopManbaerul], aleTanbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TJIFOK03a,
bpyKTO3a, Kpaxmai, eJIi0J103a, TIUIUH);

chOpPMHPOBAHHOCTh YMEHHSI OMNPEACNSITh BHUABl XUMUYECKON CBSI3H B
OpPraHUYECKUX COCTUHEHUSAX (OAMHAPHbBIC U KPATHBIE);



c(hOpPMHUPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa mis 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIIECTB;

chOpPMHPOBAHHOCT,  YMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nYecKue W XWMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENICH Pa3TUIHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOIMWJIEH, alleTHUJIEH,
Oyramuen-1,3, mermnOyramuen-1,3, OSH30J, METaHOJ], JTaHOJ], STHUJICHIIUKOJIb,
TIIMLIEPUH, (EHOJI, aleTalbJeruja, MypaBbuHAsi M YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJi, IeJUTI0JI03a, aMUHOYKCYCHAs KHCIIOTa), MILTIOCTPUPOBATh TEHETHICCKYTIO
CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chipbsi (He(pTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX IepepadoTKu U
MPAKTUIECKOE TIPUMEHEHUE TIPOIYKTOB TIEpepadOTKH;

chOpPMHUPOBAHHOCTh YMEHUW TIPOBOJAUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOJIYKTa
peakluu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIN MPOAYKTOB PEaKIIHH ),

c(hOpMUPOBAHHOCTh YMEHHH BIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMHH TPU MU3YYCHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOII0IeHNE, N3MEPEHNE, SKCTICPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Ul TPUHATUS pEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUI COOJIOIaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM ¥ J1TabopaTOpHBIM O0OPYIOBAaHMEM, a TaKKe MpaBWiIa OOpalleHus C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSMH IO BBIMIOJHEHHUIO J1a00paTOpHBIX
XUMHUYECKUX OIBITOB;

cOpPMHPOBAHHOCTh yMEHHWH ITUTAHUPOBATH W BBHITIOJNHATh XUMUYECKHM
HKCIIEPUMEHT (IIPEBPAILICHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBaHUH, MOTyUCHUE
STWJIEHA W W3YyYCHHE €ro CBOMCTB, KAaYeCTBEHHBIC PEAKIUHU OPTaHUYECKHUX
BEIIIECTB, JICHATypalusi OCJKOB IMpPU HArpeBaHWUM, I[BETHHIE pPEaKIMU OEIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TMpu OOpalieHuu C
BCIIECTBAMH H JA0OpPaTOPHBIM OOOpPYIOBaHUEM, TIPEICTABIATH PE3yIbTATHI
XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYFOIIHX
peakuuii u GopMyIUPOBaATh BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

cOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(OpPMAITMIO, TONYy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBa MacCOBOU
uHdopmaruu, aTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOJNIOaTh  IpaBHJIa  SKOJIOTHYCCKH
1[€JI€CO00Pa3HOr0 TOBENEHUS B OBITY W TPYIOBOM JESITEIHHOCTH B IEIAX
COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYXKAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUSA Ha >KUBBICE OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMbIci Tokazatens [IJIK, moscHsITr Ha mpuMepax CHoCOOBI
YMEHBIIIEHUS W TMPENOTBPAICHUsI KX BPEIHOIO BO3ICHCTBHS HA OpPraHu3M
YeJIOBEKA;

JUIsi 00OyYaronuxcsi ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMHU 3JI0POBbSI: YMEHHUE
MPUMEHSTh 3HAaHUST 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBJICHUI;

JUISL CIENBIX W CHA0OBHIAAIIMX OOYYaIONIUXCS: YMEHHE WCIIOIh30BaTh
penbedHO-TOUeUHYI0 cucTteMy oOo3HaueHuit JI. Bpaiins mis 3anmucu XUMHUYECKUX

bopmyiI.
11 KJIACC

[IpenMeTHble pe3ysibTaThl OCBOCHMS Kypca «OOImas W HeopraHudeckas
XUMUSD) OTPAXKAKOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH: O XUMHYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAyYHOM KapTUHBI MHpa, POJM XUMHUHW B TIO3HAHUU SBJICHUU
npuposbl, B (GOPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JJIsl pEIICHHs TPAKTUUECKUX 3aj1a4
¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOINEHHUS K CBOEMY 370POBBIO U TIPHUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAHMH, KOTOpas  BKIIIOYAET:
OCHOBOITOJIAraloNIe MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3orom, S-, pP-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, JJICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHUS, XUMHUUYECKAsT CBS3b
(KoBaJjieHTHasi, MOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAUIMYECKas pemeéTka,
TUNBl ~ XUMHUYECKUX  pPEAaKIMH, PacTBOpP, DJIEKTPOIUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTUYECKAsT JIUCCOLMAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKONU AUCCOIMalnK, nepuoandeckui 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHUS MACCHI BEIECTB, 3aKOH COXPAHECHUS U IPEBPAILCHUS SHEPTUU
P XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUM S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS NPUYMHHOCTH H
CUCTEMHOCTH XHMHMYECKHX SIBIICHHH, (PAKTOJOTHYCCKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUH M 0€30IMaCHOM MCIOJIb30BAHUH BAKHEHIITMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYCCKON JICITEIIBHOCTH YEJIOBEKA;



c(hOpMHPOBAHHOCTh YMEHHMU BBISBIATH XapaKTepHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBaTh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IMPHU
OMMCAaHWU HEOPTaHWYECKUX BEIIECTB U UX MPEBPaICHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHuss (GOPMYJ BEIMIECTB H YPAaBHCHHM XHUMHYECKUX  PEAKIUH,
cuctematuieckyto HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIACIbHBIX
HEOPraHUYEeCKUX BellecTB (yrapHblid ra3, YIJIEKUCIBIM Tra3, aMMHaK, TamiéHas
U3BECTh, HETaIEHasl U3BECTh, MUThEBAs CO/IA, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OMPENEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU
CBs3U (KOBaJICHTHAs, HOHHAsI, METAJNINYECKAsi, BOJIOPOJIHAS]) B COCUHECHUSX, TUI
KPUCTAUIMYECKONW PEMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJICKYJIApHas,
MOHHAs!, METAJUIMYECKas), XapakTep Cpebl B BOJHBIX paCTBOPaX HEOPraHUYECKHUX
COCIUHCHUM,

chOpMHPOBAHHOCTh YMEHHUM YCTaHaBJINBATh NPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpPeNeNEHHOMY KIacCy/TpyImie
COEJIMHEHUMN (TMPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/bl, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI MIEPUOANUECKOTO 3aKoHa /JI.
N. MenpeneeBa u I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
¥ IPOTHOCTUYECKYIO (PYHKITUU;

chOpMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepunonnueckoil cucTteMsl
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONB3ys MOHATHS «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB XMUMHUYECKHUX 3JIEMEHTOB U MX COEAMHEHUM
1o nepuoAam u rpynnam llepuonnueckoit cuctemMbl XUMUYECKHX 351eMeHTOB [1. .
Menaeneena;

chOpPMHPOBAHHOCT, YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  Pa3MYHBIX  KJIACCOB,
NOATBEPkKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXKJY HEOPraHUYECKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKHE PEAKLUU I10
pa3IUYHBIM TIpU3HAKaM (YUCIYy U COCTaBY PEarupyroliuX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTCTICHEW OKHCJICHHUS 3JIEMEHTOB, O0OpaTHUMOCTH
pEeaKIuu, y4acTHIO KaTaau3aTropa);

c(hOpMHPOBAHHOCTh YMEHHMM COCTaBJISATh YpPaBHEHUS pEaKUUid pa3IUUHbIX
TUIIOB, TIOJTHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIUM MOHHOTO 0OMEHA, YUUThIBAS
YCJOBUS, TIPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;



chOPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHIE
KAUEeCTBEHHBI COCTAaB pPAa3JWYHbIX HEOPraHMYECKUX BEIIECTB, PAaCIO3HABATh
OTBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHMYECKUX
BEIIIECTB;

cOpPMHPOBAHHOCTh YMEHHH  PacKphIBaTh CYIIHOCTh  OKHUCJIHTEIHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHHS AJEKTPOHHOTO OanaHca
ATHUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM
pEeaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOT'0 PaBHOBECHUSI
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctus (mpunuun Jle [latense);

chOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHYECKHE IMPOIIECCHI,
JIe)KAIME B OCHOBE IMPOMBIINUICHHOIO TMOJYyYEHUsSI CEPHOM KUCJIOTHI, aMMHaKa, a
TaKke CHOPMHUPOBAHHOCTH TPEACTABICHHN 00 OOIIMX HAYYHBIX MPHUHIUNAX U
HKOJIOTUYECKUX MTPOOIeMaxX XUMHUUECKOTO TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN TPOBOJAUTH BBIYHUCICHUS C HCIOIH30BAHUEM
MOHATHUSL «MaccoBasi JIOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
MIPU XUMUYECKUX PEaKIMIX, MAaCChl BEIIECTBA WU 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM O0BEMY OJIHOTO M3 YYACTBYIOIIMX B pEaKIUu
BEILIECTB, TEIJIOBOTO 3(PdeKTa peakimid Ha OCHOBE 3aKOHOB COXPAaHECHHS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHUYECKOM
MOCYJI0M M J1abOpaTOPHBIM O0OpPYJOBAaHUEM, a TakKKe IpaBWia OOpaIieHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBITIOJTHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHHWH IUTAHUPOBATH W BBHITIOJNHATh XUMHUYECKHM
AKCHEPUMEHT (pa3yloKEHUE MEPOKCUAa BOAOPOJA B MPUCYTCTBUU KaTalu3aTopa,
ONpEACIICHUE CpeIbl PacTBOPOB BEHIECTB C IOMOILIBI0 YHUBEPCAIHHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHYECKOW pEeaKIvu,
peaknuu MOHHOTO OOMEHA, KAa4eCTBEHHBIC peakiMu Ha Ccyibdar-, kKapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAJIBHBIX 3aJad IO
temam «Metaiub»y U «HeMetannb») B COOTBETCTBUM C MPAaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHUHU C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYOBaHUEM,
MPEACTaBIATh PE3yJbTaThl XMMHUYECKOTO JKCIEepUMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX pPEaKHil U (PopMyIupoBaTh BBIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB,;

cOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uHpopMaIMio, MOJy4aeMyl H3 pa3HbIX MCTOYHHUKOB (CpelCcTBa MacCOBOMU
KOMMYHUKaIuu, THTepHeT 1 apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOJNIOaTh  IpaBHJIa  SKOJIOTHYCCKH
1eaecoo0pa3Horo MOBEJASHUS B OBITY W TPYJIOBOH JACATEILHOCTH B IEJAX
COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYXKAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JICHCTBUS HA )KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, IOHUMAs
cmbici mokazarenst [IJIK, mosicHATh Ha nOpumepax CrHocoObl YMEHBIIEHUS U
MPEIOTBPAIIICHUS UX BPEHOIO BO3/ICHCTBHUS HA OPraHU3M YeJIOBEKa;

JUISL OOYYaroIIUXCsl ¢ OrpaHWYECHHBIMH BO3MOXKHOCTSIMH 37[0pPOBBS: YMCHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX II03HAHUS BEIICCTB U
XUMHYECCKUX SBIICHUI;

JUISL CIEeNbIX M CIA0OBUASIIMX OOYYaloOIIMXCS: YMEHHE MCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadueHui JI. Bpalinsg mis 3anmucn XMMUYECKUX

dbopmyI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoimuecTBo yacos
Ne HaumeHoBaHue pa3/ie/ioB U TeM JuexkTpoHHblIe (HUGpoBbIEL)
n/n NMPOrpamMmblI Bcero Konrpoabrbie TpaxTiiecikue o0pa3oBaTe/bHbIE pecypchl
padoThl padoThbI
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKON XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHMS OPraHNYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro mo pazneny 3
Paznen 2. YriaeBoaopoabl
2.1 [IpenenbHbIe yTIE€BOAOPOABI — AJTKAHBI 2
29 HenpenenpHble YrIeBOIOPOIBI: aTKECHEI, 6 1
QJIKQTNCHBI, AJTKUHBI
2.3 ApoMaTn4ecKue yriieBoaopoibl 2
24 [TpupoaHBIC HCTOYHUKH YTIICBOIOPOIOB U 3 1
uX mepepadboTka
Hroro mo pazneny 13
Paznen 3. Kuciopoaconepskamnue opranndeckue coeAMHeHUst
3.1 Cruptsl. denon 3
39 Anpaeruanl. KapOOHOBBIE KUCITOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrieBoasl 3 1

Hroro no pazneny 13



Pasnen 4. AzoTcoaep:kaiye opraHudecKkue coeIMHeHust

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3

Hroro mo pazneny 3

Paspnen 5. BeicokoMoJIeKy I pHBIE COeUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2

Hroro no paszuneny

OBIIEE KOJIMYECTBO YACOB I10 34
ITPOTPAMME



11 KIIACC

Kosan4yecTBo yacos DJIeKTPOHHbBIE
HaumenoBaHue pa3ie/ioB U TeM (un¢posbie)
Ne i/m Konrpoabnsie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbBI XUMUH
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepronnueckasi cuicTeMa XUMHYECKUX 3
anemenToB 1. . Menaeneena
12 CrpoeHnue BeniectBa. MHOT0OOpasue 4
' BELIECTB
1.3 XHUMHYECKHE PEaKIuU 6 1 1
Hroro mo pazneny 13
Pasnea 2. Heopranunueckasi Xumust
2.1 MeTtaiuiet
2.2 Hemeramnsl 1
53 CBs13b HCOPTAHMYECKUX H OPTaHUYECKHUX 5
' BELIECTB
Hroro no pazaeny 17
Pazgen 3. XumMus v ;Ku3HbL
3.1 XuMuA U KU3HD 4
Wroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3



HNOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
N Kosn4yecTBO 4acoB JuekTpoHHbIe (LM (POBHIE)
n;_)n Tema ypoka Beero KonTtpoJibHbIe IMpakTHyeckue 00pa3oBaTe/ibHbIe pecypChl
padoThbI padoThbI
1 [IpeameT opranndeckoi XuMuH, eé 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAYCHHE
Teopust cTpoeHust OpraHNuecKuX
2 coenunenniit A. M. Bytneposa, eé 1
OCHOBHBIE TTOJIOKEHUS
[IpencraBienue o kinaccupuxanuu
3 opranuueckux Bemiects. Homenkiatypa 1
(cucTemarnveckas) ¥ TPUBHAJIbHbIC
Ha3BaHUS OPTaHUMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH P
5 Meran u 3TaH — npocTeunime 1
MIPE/ICTaBUTENN aTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 DTHIIEH U IPOTHIIEH — MPOCTEHIIIHE 1
MPEICTAaBUTENH aTKEHOB
Ankaguensl. bytanuen-1,3 u
8 MeTunoyTanuen-1,3. [lomyuenue 1
CUHTETUYECKOTO KayyyKa U PE3UHBI
9 [IpakTnueckas padora Ne 1. «Ilomyuenue 1 1
ATHJICHA U U3YYCHHE €TO CBOMCTB)
10 AJKHMHBI: COCTaB ¥ OCOOEHHOCTH CTPOCHHS, 1



TOMOJIOTUYECKHUM PsAll. ATICTHIICH —
MPOCTEUIINI TPEACTABUTEND AIIKUHOB

Bpluncnenus no ypaBHEHHUIO XUMUYECKOU

11
peakuuu

12 Apenbl: 6eH301 U TOIyO0J. TOKCHUHOCTh
apeHoB

13 I'eneTnueckas cBs3b yIrieBOJOPOJOB,
NPUHAAISKANIMX K pa3IMYHBIM KJ1accam
[IpupoaHbIE HCTOUHUKH YIJIEBOAOPOJOB:

14 MIPUPOIHEIN ra3 U MOMyTHBIE He(TIHBIE
ras3pl, He()Th U MPOYKTHI €€ nepepaboTKu
[IpupoaHbIE HICTOUHUKH YITIEBOAOPOOB:

15 MPUPOIHBII ra3 U MOy THbIE He(TIHbIE
ras3pl, He()Th ¥ IPOYKTHI €€ epepaboTKu

16 KonrtponbHas paboTta no pasueny
«YTIeBOIOPOIBI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoI1. BonoponHas cBs3b

18 MHOroaroMHbl€ CIUPTHL: 3TUICHIIMKOIb U
[JILEPUH

19 ®deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHe
U XUMHUYECKUE CBOMCTBA, IPUMEHEHHE

20 Anbaerusabl: GopManbaerua U
areranbaerua. AIeToH

21 OAHOOCHOBHBIE Npe/ie/ibHbIE KAPOOHOBBIE
KHMCJIOTBI: MypaBbUHAs M YKCyCHast

99 ITpakTuyeckas padora Ne 2. «CBolicTBa

pacTBOpa YKCYCHOM KHCIIOTBI»



CTCapI/IHOBaﬂ 1 OJICMHOBAaA KHCJIOTHI, KaK

23 MPEACTABUTENH BBICIIUX KapOOHOBBIX
KHCJIOT

24 MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHiCTBIE
CroxHbIe 3(DUPBI KaK MPOU3BOIHbIC

25 KapOOHOBBIX KUCIOT. ' HAPOIN3 CIOKHBIX
3¢upoB

26 Kupsl: runponus, npuMeHeHue,
OuoJIOTUYecKast poJib KHUPOB
VYrieBonbl: cocTa, KiacCUpUKAIIHS.

27 BaxxHeiinue npecTaBUTeINn: TI0K03a,
dbpykTo3a, caxapo3a

28 Kpaxmai u nesmtoa03a Kak mpupoIHbIe
TIOJTUMEPHI
KontponbHas paborta 1o pasueiy

29 «Kucnopoaconepxaiiye opraHuueCcKue
COCITUHCHHUS

30 AMWHBI: METWJIAMUH U aHWJITHH
AMMHOKHCIIOTHI KaK aM(pOTEepHBIC

31 OpPraHWYECKUE COCTUHCHHS, X
Ouonoruueckoe 3HaueHue. [lentuabl

39 benku xkak npupoaHsie
BBICOKOMOJICKYJISIPHBIE COCAMHCHHUS

33 OcHOBHBIE TIOHATHUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTUHCHUH

34 OcCHOBHBIE METOIBI CHHTE3a

BBICOKOMOJICKYJISIPHBIX COGHHHCHHﬁ.



[InacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KIIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH DJIEMEHT. ATOM. DIEKTPOHHAs
KOH(HTypamus aTOMOB

ITepuoanueckuii 3akoH u [lepronnueckas
cHUCTeMa XUMUYECKUX 3y1emMeHToB [I. .
Menzeneesa, ux CBsI3b C COBPEMEHHOU
TEOPHEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB
XUMHUYECKHUX AJIEMEHTOB U UX COCIMHEHUHN
110 rpylnnam U rnepuojam. 3HaueHue
MEPUOJUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux asemenToB /.M. MeHieneeBa B
Pa3BUTHUHN HAYKH

CrpoeHue BemiecTBa. XuMuieckas CBs3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBsi3U. BogopoaHas cBs3b
BasieHTHOCTB. DJAEKTPOOTPULATEIBHOCTD.
Crenenb okucienus. Bemectra
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

IToHsATHE O TUCTIEPCHBIX CUCTEMAX.
VlcTUHHBIE M KOJIJIOUIHBIE PACTBOPHI.
MaccoBas 1014 BEIIECTBA B PACTBOPE

Knaccudukanus u HoOMeHKIaTypa

KoanuecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTH4eckue
padoThbI

dueKkTpoHHbIe (LM pPOBbHIE)
o0pa3oBaTebHbIE PeCypPChl




10

11

12

13

14

HEOPTaHUYCCKUX COCIUHCHUM.
I'eneTnueckas cCBs3b HCOPraHNYCCKUX
BCIICCTB, Pa3JIMYHbIX KJIIAaCCOB

Knaccugukanus XaMIUeCKUX peakiui B
HEOPraHWYECKOW U OPraHU4eCKON XMUMUH.
3aKOH COXpPaHEHUs MacChl BELIECTB; 3aKOH
COXPAHEHHUs U NPEBPAIICHAS YHEPTUH NIPU
XUMUYECKUX PEAKLUAX

CkopocTb peakiuu. OOpaTuMble peakuu.
XUMHUYECKOE PABHOBECUE

[IpaxTuyeckas pabora Ne 1. «Brnusiaue
pa3IMyYHbIX (PaKTOPOB HA CKOPOCTH
XMMHYECKON PEAKIIUN»

Onektponutnueckas auccounanus. [lonsrue
0 BoJIopoJiHOM Tokazarene (PH) pactBopa.
Peaknnu nonnoro oomena. ['maponus
OPTraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxiuu. [TonsiTie 00 3MEKTpOIH3E
pacIuiaBoB U pacTBOPOB COJIEH

KonTponbhas pabota mno pasneny
«Teopernueckre OCHOBBI XUMHM

Mertamibl, ux nosioxkenue B [lepuoanueckoit
CHUCTEMEe XUMUYEeCKUX demeHToB []. U.
MenzeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. Obmue hu3ndecKkre CBOMCTBa
METAaJIJIOB

15

CrnnaBbl METAIOB. DIEKTPOXUMUYECKUI



16

17

A HAIPSDKEHUM METAJIOB
XHUMHUYECKHE CBONCTBA BaXKHEHIIIMX
METaJUIOB (HATpUH, Kaaui, KalbIui,
MarHui, alfOMUHUN) U UX COCAMHEHUI

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COECUHEHUN

18

19

20

21

22

XHUMHUYEeCKHEe CBOMCTBA ITUHKA, XKeJie3a U UX
COECIUHEHUN

[Tpaktudeckas padora Ne 2. "Permenue
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe
«Mertamnsn"

HewmeTamnnl, nX IMOJIOKEHNUE B
[lepuoanueckoii cucteMe XUMHUECKUX
anemenToB /I. 1. Menaeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB
®dusnyecKre CBOMCTBA HEMETAIIOB.
ATIoTponus HEeMETaUIoB (Ha MpuMepe
KHCII0pOJ1a, cephl, (hocdopa u yrieposaa)
XUMHYECKUE CBOMCTBA raJlOr€HOB, CEPHI U
UX COCOUHEHUN

23

24

25

XuMHYecKue CBOMCTBA a30Ta, (pocodpa u ux
COETMHEHU I

XHUMHUUYECKUE CBOMCTBA yIIIepoia, KPEMHHUS U
HUX COeIUHEHUN

[TpuMeHeHne BaXXHENIINX HEMETAJIIOB U UX
COeIMHEHUN

26

O0001eHne 1 cUCTEMAaTU3ALNS 3HAHNUI 110
teme «HeMmeramwtely. Beruncinenus no



YPaBHCHUAM XUMHNYCCKUX peaKuHﬁ u
TCPMOXUMHUUCCKUC paC‘IéTH

[Ipaktuyeckas pabora Ne 3. «Pemenue

27 AKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME 1
"Hemertamisr"»

28 KonrposbHas pabora no remam «MeTtasibh» 1
u «Hemeramib»
Heoprannueckue 1 opraHn4eckue KucioThl.

29 Heoprannueckue n opranuueckue 1
OCHOBaHHUS
AM@doTepHbIe HEOpraHU4YeCKHe U

30 opraHudeckue coepuHenus. I'eneTnueckas 1
CBSI3b HEOPTaHMUYECKUX U OPraHUYECKUX
BEIIIECTB
Poiib XuMuH B 00ecriedeHU SKOJIOTHYECKOH,

31 HSHEPTreTUYECKON U MUIIEBOI 0€30MacHOCTH, 1
Pa3sBUTHU MEIULHbI
[IpencraBnenus 00 0OIMMX HAYYHBIX

32 IIPUHLIMIIAX POMBIIIEHHOTO MOJIy4EHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MAaTEPHUAJIOB

34 XuMHS ¥ 370pPOBHE YEITOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

e Xumus, 10 xmacc/ TI'abpuenssu O.C., OctpoymoB WN.I'., CrnankoB C.A.,
AKIMOHEpHOE o011ecTBo «3marenseTBo «IIpocsewienue»
* Xumus, 11 xmacc/ T'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A.,

AKHI/IOHepHOG O6HIGCTBO ((HS)I&TGJ'II)CTBO «HpOCBeHICHI/IG»

METOAUYECKHUE MATEPHAJIBI J1JISA YYUTEJIA

INabpuensa O. C. Xumusa. Merogudeckoe mocooue s 10 kimacca yueOHOe
nocodue aist oo0eoopazoBarenbHbix opranuzanuii / O. C. 'abpuensn, . B.
AKCEHOBA, . I. OctpoyMOB. — M.: ITpocBenienue.
INabpuenssn O. C. Xumwmsa. COopHuMK 3amady M ynpaxHeHud. 10 kmacc:
yaeObHOoe mocobue g oOmeoOpa3oBarenbHblx  opranusamuii/ O. C.
["aGpuensn, . B. Tpurybuak M.: [IpocBemenue.
INabpuensa O. C. Xumus. Metonnueckoe mocodue s 11 kimacca yuebHoe
nocobue msa obmieodpazoBarenbHbix opranu3anuii / O. C. I'abpuensu, U. B.
AKCEHOBA, . I. OctpoyMOB. — M.: ITpocBenienue.
labpuensa O. C. Xwummsa. COopHHMK 3amad um ynpaxHeHud. 11 xiacc:
ydueObHoe mocolOue g oOmeoOpa3oBarenbHbix  opranuzanuit/  O. C.

INabpuensn, U. B. Tpury6uak M.: IIpocBenienue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

1. http://www.alhimik.ru  TlpeacraBiensl cienyroomue pyOpHKH: COBETHI

AOUTYpHUEHTY, YYUTEII0 XHUMHH, CIPABOYHUK (O4YeHb OoubInas MmoadOpKa

Ta6JII/III H CIIPAaBOYHBIX MaTCpI/IaJ'IOB), Becénas XUMHs, HOBOCTH, OJIMMIINAIbI,


http://www.alhimik.ru/

KyHCTKamepa (macca UHTEPECHBIX UCTOPUYECKUX CBEJICHUM).

2. http://www.hij.ru/ Xypraan «XuMusi 1 )KU3HBY» TOHSATHO W 3aHHUMATEIBHO
pacckas3piBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOJUT B HAyKE U B MHpE, B
KOTOPOM MBI HKUBEM.

3. http://chemistry-chemists.com/index.html DnexTponHbI xypHAT « XUMHKH

U xumusi». B KYpHAJIC TMPCACTABICHO MHOXCCTBO OIIBITOB IIO0 XHWMHUH,
COACPIKUTCA MHOI'O 3aHUMAaTeJIbHOM I/IH(I)OpMaIH/II/I, HOSBOJ’IHIOIII@ﬁ YBJICUYb
Y4YCHHUKOB BKCHepHMCHTaHBHOﬁ HaCTbIO npcameTa.

4, http://c-books.narod.ru Jlutepatypa o XHMHH.

5. http://schoolbase.ru/articles/items/ximiya  Bcepoccuiickuii IKOTBHBIN

mopTaia CcO CChIIIKaMH Ha O6p2130BaTeJ'IBHBIC CalTBI 110 XUMHU.

6. www.periodictable.ru  COopHHK cTaTell O XHMHUYECKHX 3JIEMEHTaX,

WJUTIOCTPUPOBAHHBIN AKCIIEPUMEHTAMMU.

7. https://myschool.edu.ru/ Emmsbrii moctyn K 00pa3oBaTeIbHBIM CEpPBHCAM U

u(GpOBBIM YUEOHBIM MaTepuajaM JUisl YYEHUKOB, POJUTENCH W ydUTEJeH.

8. https://resh.edu.ru/ [l'ocynapctBennast oOpa3oBaTenbHast —1IaThopma

«Poccuimickas AJIEKTPOHHASA IKOJIAY

9. bubmuoreka [1OK


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
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